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Abstract The electrochemical copolymerization of pyrrole

(Py) and 1-dimethylaminopyrrole (DMAPy) was successfully

carried out in the presence of three different types of surfactant

(anionic, cationic and non-ionic) by cyclic voltammetric

method. The influence of anionic (sodium dodecylbenzene-

sulfonate) (NaDBS), cationic (tetradecyltrimethylammonium

bromide) and non-ionic poly(ethylene oxide)(10) iso-octyl-

phenyl ether (Tween 20) surfactants on the properties of

copolymer was investigated. The copolymer has been char-

acterized by the cyclic voltammetry, fourier transform infra-

red spectroscopy, UV–Vis spectroscopy, scanning electron

microscopy, thermogravimetric analysis and conductivity

measurements. The results confirmed that the electrochemical

reaction of Py and DMAPy in the presence of surfactants

generated copolymers. The type of surfactant had an effect on

the structural, morphological, thermal and conductivity

properties of the copolymers in different ways. According to

the initial decomposition temperatures, the thermal stability of

the copolymers improved in the presence of surfactants. Py/

DMAPy copolymer synthesized in the presence of anionic

surfactant NaDBS had the highest initial decomposition

temperature (320 �C). The copolymer prepared using various

surfactants exhibited different morphologies. The electrical

conductivity of pyrrole/1-dimethylaminopyrrole copolymer

(8.39 9 10-3 Scm-1) was improved using surfactants,

especially with anionic surfactant (3.75 9 10-2 Scm-1) due

to the incorporation of NaDBS into the PPy polymer chain that

resulted in a more compact morphology and reduced size of

PPy globules.

Keywords Polypyrrole � 1-dimethylaminopyrrole �
Copolymer � Surfactant � Electrochemical synthesis

Introduction

The pioneering works of Shirakawa et al. [1] in 1977 on the

synthesis of polyacetylene conducting polymers (CPs) have

received much attention. Due to the mechanical and elec-

trical properties of the polymers, their operation at room

temperature, flexibility and easy processing ability, CPs

have been extensively used in biosensors, thin-film tran-

sistors, light-emitting diodes, non-linear optical devices,

solar cells, etc. [2–4].

Polyaniline, polythiophene, polyfuran, polypyrrole and

their derivatives are the most studied CPs. Among them,

polypyrrole (PPy), which consists of five-membered het-

erocyclic rings, is especially promising for commercial

applications because of its superior electrical conductivity,

redox properties, relatively good environmental stability

and ease of synthesis by chemical or electrochemical routes

[5]. However, the solubility problem and the weak

mechanical properties make it difficult for PPy to be used in

electronic devices. To solve this problem, various approa-

ches including copolymerization, composites or blends with

polymers or inorganic materials [6–8] have been used.

Preparation of PPy copolymers with different types of

monomers is an effective way to improve its mechanical

properties and solubility which results in copolymers with

better and controlled properties overcoming the limitations

of PPy [9, 10]. PPy copolymers have been used in different

types of application areas. Electrochemically prepared
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